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(54) ELECTRON BEAM IRRADIATING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To cool only a necessary 
part of window foil by providing shutters at an opening 
part of a cooling air blowoff nozzle for cooling the 
window foil, thereby making the opening of a blowoff port 
adjustable. 

SOLUTION: An opening 33 of a cooling air blowoff nozzle 
31 is provided with shutters 32 from both sides, and the 
shutters 32 are horizontally movable. Blowoff width is 
changed by opening/closing the shutters 32 to 
increase/decrease outlet opening area of cooling air, and 
in proportion to this, blower driving power is increased/ 
decreased. When the width of treated material is 
reduced, the scanning width of electron beams is 
reduced accordingly, and the blasting width of cooling air 
is reduced accordingly. Since window foil is sufficiently 
thin, there is hardly heat conduction on a membrane 
face in a parallel direction, so that only a part in contact 
with electron beams is heated, and a part not in contact 
with electron beams is hardly heated. Only an electron 
beam passing part is therefore cooled to economize cooling air. Cooling air comprising nitrogen 
gas or dry air can therefore be constantly economized. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
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CLAIMS 




[Claim(s)] 

[Claim 1]An electron beam irradiation device characterized by providing a shutter in a cooling- 



wind-blows blow-off nozzle which cools window foil which lets an electron beam pass, and 
enabling it to fluctuate an opening of a diffuser. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention starts what made variable the rocket engine jets of the 
cooling wind blows of the window foil of an electron beam irradiation device. An electron beam 
irradiation device irradiates a processed material with an electron beam, and improves the 
chemical physical character of this. There are wide range uses, such as rubber bridge 
construction, hardening of a coat, refining of a wire covering, sterilization, and stack gas 
desulfurization. Rubber, a plastic, foodstuffs, gas, water, semiconductor of a processed material, 
etc. are various. Since it is an electron beam irradiation device, it has a cooling system etc. of an 
acceleration power source, the filament which produces an electron, acceleration mechanisms, a 
window of source container, window foil, a conveyer style, an X ray cover mechanism, and 
window foil. This invention relates to the cooling system of window foil among these. 
[0002] 

[Description of the Prior Art]An electron beam irradiation device is generally classified into a 
three-stage according to electron energy. The thing of the accelerating energy of 300 or less 
keV calls it a low energy type. The thing of 300keV - 5MeV is called inside energy, and 5 or more 
MeV is called a high energy type. This classification changes with people. 
[0003]Since current is comparatively [ with high accelerating voltage ] small, what has high 
energy scans a narrow beam right and left, and he is trying for an electron beam to hit all over a 
processed material. This is called a scanning-type. An acceleration tube becomes long, and since 
the scanner and the scanning tube are required, it becomes a tall large-scale device. The 
carrying conveyer which carries a processed material moves in the direction (x direction) which 
intersects perpendicularly with a scanning direction (y direction). 

[0004]The whole surface of a processed material is covered only by irradiating a vertical lower 
part, as a filament is stretched in a large area and a thermal electron appears in a large area so 
that it may move in a zigzag direction, since the low thing of energy, on the other hand, tends to 
obtain a high current large caliber beam. That is, the breadth of a filament is the same grade as 
the transverse direction (direction of width of carrying conveyer) width of a processed material. 
This is called a non-scanning-type or an area type. Since it does not scan, distance of a filament 
and a processed material is made short. It can be made a short and small device. 
[0005]The portion which an electron beam occurs and is accelerated must be a vacuum. 
.However, a processed material has inside of the atmosphere carried by the carrying conveyer. 
Then, it is necessary to stick window foil on a window of source container. Window foil is the foil 
of Ti and aluminum. Since an electron beam is a charged particle, it is deficient in the capability 
to penetrate a substance naturally that Coulomb force is easy to receive repulsive force and 



attraction from a nearby atom. Since much kinetic energy is lost with window foil, the thinner 
possible one of window foil is good. However, in order to maintain a vacuum, window foil is bad in 
it not being strongly strong. 

[0006]Window foil is fixed on both sides of four sides in a window of source container with a 
window flange and a window foil presser-foot frame. It binds tight arranging a bolt every 50 mm 
to a window foil presser-foot frame window flange, and managing bolting torque strictly. When an 
electron beam penetrates window foil, kinetic energy is lost, but this all changes to heat. Window 
foil deteriorates with heat and it becomes easy to damage. In order to prevent this, cooling wind 
blows are sprayed on window foil from a slanting lower part. In addition to air cooling from the 
bottom (inside of the atmosphere), it water-cools from a top. The pipe (cooling crosspiece) along 
which cooling water passes is formed in the center-section length in the direction of the vacuum 
side, and window foil is made to contact from a top. A window foil center section can be cooled 
now. Since an electron beam will be interrupted when a crosspiece is provided in the vacuum 
side, a crosspiece can be provided only in a mere part but it is limited only to a center section. 
However, it has come to blow the cooling wind blows from the bottom on the whole window foil. 
[0007] 

[Problem(s) to be Solved by the Invention]The cooling wind blows from the bottom blow off from 
the diffuser (nozzle) which spreads to the width W of the whole window foil. Since the whole 
window foil is cooled, it is natural. Cooling wind blows graze the curving surface of window foil, 
and are discharged from an exit. On the other hand, a processed material is carried by a carrying 
conveyer. If an electron beam hits a solid etc., it will generate X-rays. Since X-rays must not 
leak outside, the circumference of a window of source container is enclosed with boards, such as 
lead, iron, stainless steel. Since X-rays must not leak from the course along which a carrying 
conveyer passes, it lets a shield pass several times over. Furthermore, oxygen in the air changes 
to ozone with X-rays. Ozone is a deadly poison, it is made not to come outside — kicking does 
not become impossible. Drawing 1 explains the outline structure of a non-scanning electron 
beam irradiation device. This invention relates to cooling of window foil. There is the same 
problem also with a scanning device. Since it becomes a repetition, a non-scanning-type is 
described here. 

[0008]There is the long case 1 horizontally. This builds in the carrying conveyer 2. The carrying 
conveyer 2 has some which carry out up-and-down curve movement more intricately in order to 
avoid X ray leakage. Here, the example of the very simple conveyor was shown. Make a 
transportation direction into a x direction and let the direction of an electron beam be the 
direction of z. A transportation direction and a right-angled horizontal direction are y directions. 
The acceleration chamber 3 of a cylindrical shape is formed in the center section of the case 1 
so that a cylindrical shaft may turn to a y direction. The inside of the acceleration chamber 3 is 
a vacuum. There is the cathode shield 4 concentrically and two or more parallel cathode 
filaments 5 are stretched in it. 

[0009]Distribution of the filament 5 is various. Since it has breadth in the y direction, the overall 
width of a broad processed material can be irradiated with an electron beam. Since current flows 
into a filament and it is heated, a thermal electron comes out. The open lower end of the 
chamber 3 is the window of source container 6. The window foil 7 is stretched to the window of 
source container 6. Since the filament 5 has negative voltage to the chamber 3, an electron is 
accelerated between the window of source container 6 and the filament 5. An electron comes 
out of the filament 5 just under mostly. With the carrying conveyer 2, the processed material 8 is 
conveyed and an electron beam is received directly under a window of source container. 
[0010]The window foil 7 is inserted between the window flange 9 of the window of source 
container 6, and the window foil presser-foot frame 10. The window foil presser-foot frame 10 
and the window flange 9 are concluded with many bolts. Since under from window foil is 
atmospheric pressure and a top is a vacuum, window foil curves up. There is the gas inlet 11 in 
the case 1, and cooling wind blows are introduced. This cools the undersurface of the window foil 
7 and comes out from the gas outlet 1 2. It is provided towards upper slant so that a nozzle may 
aim at window foil actually. Improvement of this cooler style is benefited for this invention. 
[001 1]The case 1 has many X ray shields 13-18, in order to prevent the leakage of X-rays. The 



conveyor 2 moves in a zigzag direction up and down, and passes through the slit of many X ray 
shields. It has geometrical relation out of which the X-rays which went straight on to the 
entrance or the exit do not come even if X-rays occur where in a chamber. Although ozone 
comes out with X-rays, since this must not leak outside, either, forced exhaust is carried out 
from the gas exhaust 25. 

[0012]Since this invention relates to cooling of window foil, there is the same problem also in a 
scanning electron beam irradiation device. However, since the portion of window foil is the same, 
a scanning thing is not explained especially. 

[0013] Drawing 2 shows only the portion of a cooling-wind-blows diffuser. Although drawing 1 
showed what cooling wind blows blow from one side, the thing of drawing 2 sprays cooling wind 
blows from both. The thing of a single-sided type also has a both-sides. type thing. The 
efficiency of cooling is high when it is made to spray from both sides. However, the amount of 
cooling wind blows becomes large, and becomes a high cost. The undersurface of the window foil 
7 is sprayed through the nozzle 31 with breadth from the duct 30 with wide breadth (y direction). 

[0014]He was trying to spray cooling wind blows on the whole width (the y direction length of a 
window of source container) W of window foil conventionally. It seemed that the whole is 
naturally cooled since the whole window foil gets hot. However, if it thinks, that is not necessarily 
right. The reason is explained. 

[0015]Breadth (width of a y direction) of a carrying conveyer is set to B, and width of the 
processed material which carries and is carried on it is set to C. Naturally because of stable 
conveyance, it is B>C. A processed material sometimes responds and changes variously. The 
size C of a processed material is not fixed. The breadth (breadth of window foil) W of a window 
of source container must be larger than the maximum of the breadth of a processed material. 
That is, it is W>=C. In a scanning case, the electron-beam-irradiation width D, i.e., swath width, is 
a problem. In a non-scanning-type, the width D of the electron-beam-irradiation region decided 
by breadth of a filament poses a problem in a similar manner. These are narrower than a window 
and larger than processed material width. That is, it must be C<=D<=W. The breadth F of the 
cooling wind blows sprayed on window foil had become F=W mostly conventionally. Cooling wind 
blows are sprayed on the whole window foil the neither more nor less, and window foil is cooled. I 
can think that this is natural since the whole window foil is equally heated by an electron beam. 
[0016]The original parameters of a device are the width B of a conveyor, and the width W of 
window foil. In a non-scanning-type, the electron beam width D can change by exchanging 
filaments. In a scanning case, the electron beam irradiation D can be changed by changing the 
width of a scan. The processed material is various. An electron beam irradiation device can be 
used for various purposes and an object. If a processed material changes, the width C will be 
changed. The electron beam width D is changed according to this. This is easy. When the 
processed material width C was quite narrower than the window foil width W and narrowed 
electron beam width D (D=C), conventionally, cooling wind blows blew and the width F was still 
being fixed equally to the width of window foil. That is, it is still F=W. Since the whole window foil 
is always cooled, it will be thought that it is rational. It seems that window foil is good for the 
whole for heat to cool all in the surroundings if there will be heat conduction and a part is 
heated, since Ti, aluminum, etc. are metal. Drawing 3 is a perspective view from the diagonally 
downward direction of only the portion of a cooling-wind-blows nozzle. There is the cooling- 
wind-blows nozzle 31, cooling wind blows blow off from the opening at a tip uniformly, and all are 
spraying this on window foil. 

[001 7] However, that is not right. Window foil is thin and heat is hardly conducted through window 
foil itself. If the electron-beam-irradiation width D has the small narrow processed material width 
C, not the whole window foil but the width D will be heated in response to an electron beam. 
What is necessary is to be carried out and to cool only the portion of ****. A useless thing cools 
the portion of the space of W-D. Since cooling wind blows use dry nitrogen gas, they are not 
free. Don't waste vainly. 

[Q018]Some window foil which has received the electron beam must be cooled effectively. Since 
the cooling-wind-blows diffuser was a fixed opening, the conventional electron beam irradiation 



device cannot adjust this. It is the first purpose of this invention to propose the device which 
can cool only the required portion of window foil. Even if it changes the opening of a cooling- 
wind-blows nozzle, it is the 2nd purpose of this invention to provide an electron beam irradiation 
device whose air capacity per unit area is constant. 
[0019] 

[Means for Solving the Problem]A cooling-wind-blows blow-off nozzle of an electron beam 
irradiation device of this invention makes aperture width variable. In order to make aperture 
width variable, a shutter is provided in nozzle orifice part both ends, and an opening of a shutter 
is adjusted. Since a nozzle is flat, horizontally long shape, it enables it to move a shutter to a 
transverse direction. Furthermore, electric power adjustment of the driving source of coolant gas 
is carried out with an inverter, and when an effective area product is narrow, driving power of a 
blower is lowered. When an effective area product is large, driving power of a blower is raised. In 
this way, air capacity of cooling wind blows per unit area can also be kept almost constant. 
[0020] 

[Embodiment of the Invention] Drawing 4 is a perspective view from the slanting lower part of the 
cooling-wind-blows blow-off nozzle 31 showing the example of this invention. This is following 
from behind the gas bomb etc. which are cooling wind blows actually through a duct, although 
only the portion of the nozzle is drawn. The shutter 32 is formed in the opening 33 from both 
sides, and this is horizontally movable. If the shutter 32 is opened widely, the effective area 
product out of which cooling wind blows come will increase. If the shutter 32 is closed on the 
contrary, the portion from which an effective area product decreases and cooling wind blows 
blow off will become narrow. Although cooling wind blows blow off and opening width is the width 
F, it is the new feature of this invention to have enabled adjustment of this. 
[0021]When the blow-off width F decreases, the driving power of a blower itself is decreased. 
When it blows off on the contrary and the width F increases, it is increased with the driving 
power of a blower. With an inverter, the output of a blower is adjusted continuously, and it blows 
off, and is made the driving power according to the width F. 

[0022]The width W of window foil and the width B of the transportation belt are being fixed from 
the first. If the width C of a processed material decreases, it will combine with this and the 
electronic-line-scanning width D will be reduced. This is that the conventional thing was also 
made. However, this invention does not come out so much, cooling wind blows blow it, and he is 
trying to change the width F. A change of the opening of a shutter can be made manually. Since 
the cooling-wind-blows diffuser of the window foil bottom is not a vacuum but atmospheric 
pressure, a vacuum can change a shutter opening with hand control without bush ******. A 
special drive motor and a slowdown machine are formed and it may enable it to change an 
opening mechanically. 

[0023] Drawing 5 is explanatory views, such as the electron-beam-irradiation width D, the 
cooling-wind-blows width F, the width of window W, the processed material width C, and 
conveyer width B. Drawing 5 (a) is an explanatory view showing an example with a broad 
processed material and wide electron-beam-irradiation width. An example with processed 
material width interim [ drawing 5 (b) ] and interim electron-beam-irradiation width is shown. An 
example also with processed material width narrow [ drawing 5 (c) ] and narrow electron-beam- 
irradiation width is shown. According to electron beam width, the opening of cooling wind blows is 
also fluctuated, respectively. 
[0024] 

[Effect of the Invention]When the width of a processed material is narrow and the irradiated 
width of an electron beam is also narrow, this invention does not cool the whole window foil and 
can apply cooling wind blows only to the field to which an electron beam hits. Since window foil 
is thin enough, there is almost no heat conduction of a direction parallel to a film surface, and 
temperature up of the portion equivalent to which only the portion equivalent to which an 
electron beam is is heated, and an electron beam is not is hardly carried out. Therefore, if only 
the portion which an electron beam passes like this invention can be cooled, cooling wind blows 
are reducible. Cooling wind blows are nitrogen gas or dry air, and although it is not necessarily 
very expensive, since it is a remarkable price, the economic effect of this invention which can 



save this constantly is great. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]T he sectional view showing the outline structure of a non-scanning electron beam 
irradiation device. 

[Drawing 2]T he expansion perspective view of the portion of the window foil of a window of 
source container. 

[Drawing 3] The perspective view from the lower part of the window foil cooling-wind-blows 
diffuser concerning a conventional example. 

[Drawing 4]T he perspective view from the lower part of the cooling-wind-blows diffuser of 
effective area product good transformation concerning the example of this invention. 
[Drawing 5] The schematic diagram which will illustrate that the electron-beam-irradiation width 
D, the cooling-wind-blows width F, etc. can be changed in this invention if the width C of a 
processed material differs. 
[Description of Notations] 

1 Case 

2 Carrying conveyer 

3 Acceleration chamber 

4 Cathode shield 

5 Cathode filament 

6 Window of source container 

7 Window foil 

8 Processed material 

9 Window flange 

10 Window foil presser-foot frame 

1 1 Gas inlet 

12 Gas outlet 

30 Cooling-wind-blows duct 

31 Cooling-wind-blows nozzle 

32 Shutter 

33 Opening 
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